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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A251(Osteoarthritis Cartilage, 2014). In the present study, we focused on the
meniscus change and osteophyte formation in early-stage knee osteo-
arthritis (OA). We examined whether there were any associations
between the meniscus changes and the osteophyte formations, and also
examined, if so, there were any site-speciﬁc differences for the associ-
ations in early-stage knee OA by using the magnetic resonance imaging
(MRI)-based analyses.
Methods: A total of 50 patients (mean age 59.7 years) who visited our
out-patient clinic for knee pain between May and December 2012 were
enrolled in this study. The severity of knee OA was classiﬁed by Kellg-
ren-Lawrence (K/L) grading scale based on standing extended-knee X-
ray images. All patients showed either K/L grade 0, 1 or 2, and were also
performed 3TMRI for the affected knee. Diagnosis of knee OA for the
subjects with K/L 0 was conducted using 3TMRI according to the
method by Shama et al (ARD 2013). Patients who showed less than 174
of femoro-tibial tibial angle (FTA) were excluded from the study.
Compartments of the knee joint was divided into 14 places of areas
according to WORMS using sagittal and coronal two dimensional (2D)
fat suppressed and T2 weighted image fast spin-echo sequence (TR ¼
5000ms, TE¼ 70ms, FOV 160mm, matrix ¼ 384307, Slice thickness ¼
3mm, turbo-factor ¼ 17, Flip-angle ¼ 150, scan time ¼ 3:00). The
severity of osteophyte and meniscus tear were semi-quantitatively
evaluated according to the WORMS method. The medial meniscus
extrusion distance (MMED) was also measured. Interrelatioships
between the osteophyte scores in medial femoral condyle (MFC) and
medial tibia plateau (MTP) and the medial meniscus (MM) tear and
MMED were examined.
Results: The patients showed the radiographic OA severities for K/L
grade 0 (n¼3), 1 (n¼27) and 2 (n¼20), respectively. Twenty-three of
ﬁfty patients were male, while remaining twenty-seven patients were
female. No signiﬁcant differences of FTA were observed between the
patients with three different K/L grades.
While the MMEDs were not associated with the osteophyte scores in
MTP, the MMEDs were associated with the osteophyte scores in MFC
(r¼0.39, p<0.01). When the patients were divided into two groups in
terms of the MMEDs by the cutline of 3 mm, the osteophyte scores in
MFC in group 1 (MMEDs S3mm; 3.14) were signiﬁcantly higher than
those in group 2 (MMEDs <3mm; 1.50)(p¼0.03). On the other hand, the
MM tear scores were associated with the osteophyte scores in MTP
(r¼0.32, p¼0.03), while those were not associated with the osteophyte
scores in MFC. In addition, when the patients were divided into two
groups by the presence or absence of theMM tear, the osteophyte scores
in MTP of the patients with MM tear (2.86) were signiﬁcantly increased
in comparison to those of the patients without MM tear (0.64, p¼0.02).
Conclusions: The meniscus changes (MME and meniscus tear) were
associated with the osteophyte formation in early-stage of medial knee
OA. The associations were site-speciﬁc, that is; the MME were asso-
ciated with the osteophyte in MFC, while the MM tears were associated
with osteophyte in MTP.
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Purpose: Effusion-synovitis of the knee, deﬁned as the collection of
excessive ﬂuid in the joint, is a common feature of OA and can be readily
visualized with MRI. Several studies have documented semi-quantita-
tive and quantitative methods for assessing effusion-synovitis in the
knee. Quantitative measurements of effusion-synovitis have potential
for increased objectivity and responsiveness to change in longitudinal
studies. The goal of the present study is to describe and validate a semi-
automated image analysis software method to measure knee effusion-
synovitis volume in OA subjects.
Methods: One hundred and ﬁfteen subjects from the Osteoarthritis
Initiative (OAI) Progression Cohort were included in the present study. A
software technique, based on a thresholding algorithm, was used to
highlight areas of increased signal intensity on Axial 3T DESS non-con-
trast MRI images of the knee (Figure 1). From the highlighted region
(light blue), a reader selected areas corresponding to synovial ﬂuid
(orange) on all slices, which were summed to produce the volumetric
measurement of effusion-synovitis. Criterion validitywas established bycorrelation to the MRI Osteoarthritis Knee Score (MOAKS) effusion-
synovitis score using Spearman's rho and by the Kruskal Wallis test of
the differences in medians. Clinical validation was assessed, using a
students t-test, comparing the average volume between subjects with
andwithout a positive “effusion bulge sign” (OAI variable RKEFFB). Inter-
and intra-reader reproducibility was quantiﬁed by measuring the intra-
class correlation coefﬁcients (ICCs) on an independent set of 40 scans.
Results: The gender and race of the 115 subjects were distributed as
follows: 60 (52%) male, 55 (48%) female, and 97 (84%) white, 18 (16%)
non-white. The MOAKS score were distributed as follows: 0: n¼20, 1:
n¼51, 2: n¼21, 3: n¼23. The quantitative effusion-synovitis measure-
ment was signiﬁcantly correlated with MOAKS effusion-synovitis score
(r ¼ .694, p < 0.000). (Figure 2). A statistically signiﬁcant difference (p <
0.01) between the average volumes of subjects with and without a
positive bulge sign was observed. The inter-rater and intra-rater reli-
ability ICCs were 0.75 and 0.90 respectively. The reader time was less
than 10 minutes per scan.
Conclusions:We have validated a fully quantitative method tomeasure
effusion-synovitis volume on non-contrast knee MRI scans that uses
sophisticated image processing software to assist with themeasurment.
Our method is fast and has a moderately strong correlation with the
MOAKS score. Perfect or strong agreement may not expected given that
the two methods provide somewhat different information. The soft-
ware tool is reproducible and is clinically relevant based on the
assessment of effusion with the bulge sign. This efﬁcient and quanti-
tative measure of effusion-synovitis of the OA knee has the potential to
increase objectivity and decrease reader time, which could signiﬁcantly
impact study power and cost.
